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22 (57) Abstract: An apparatus ( 10) for growing a crystal having a solid surface (11a) comprising a silicon oxide and a solid surface 
(12a) comprising an alumina, wherein the solid surface (1 la) and the solid surface (12a) are arranged so that both of them contacts 
with a solution (14) containing a protein to be crystallized. The solid surface (1 la) and the solid surface (12a) have surface potentials 
O or zeta potentials which are different from each other upon the contact with the solution (14). In an embodiment, the solid surface 
O (Ha) has a negative charge and the solid surface (12a) has a positive charge and thus a negatively charged protein (13) is selectively 
^ adsorbed by the positively charged solid surface (12a), which results in the growth of the crystal of the protein (13) on the solid 
O sur face (12a). The apparatus is useful for the crystallization of a biopolymer such as a protein. 
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23 



WO 00/77280 




PCT/JPOO/03820 



5 *LV\ IU1 8 A*5j;tfl2l 8 Bti, ^<7)~ 0ij£^-r o §£g 8 0 Jifc^T, ~> I> 
= ^StS8 1 _h{~S i0 2 i8 2i6S^Js3c$ix, ^<£>_hiwA 1 2 0 3 ©7^ ^ > K8 
4^ffM^tLTl^, 7^7>K8 4 <DiH 9 T*(is S i O 2 Ig 8 2 #tgtiti LTV> 
So S«8 1±tlt S i 0 2 K8 2±tgfS8 5 *ft«ft5tft, i^!8 6 

i$Lfciit->y 3>-7;P;t(7)|a^t^lit5o i-*fe*>, Si0 2 l8 
7~8©pHS:lrt5t#, ±lltJ:9i:S i0 2 !8 2JiAfcHif«U T/U 

5o Lfc^oT, M8 5tWfl El:ftgf57^7V K8 4_btc:itiRlft 
iZ&mZtl. -t<7>tt*, T^^^K8 4±t:-rfg H B ajS*/0^r <9^5o #M 
»^OS i 0 2 BI8 2±^W!R#ttia*$n-5o :©i9^Ili, S B B B fi!«^ 

[Hi 8A*3«tt>*l 8Bl:^tKi©7^7yKtt, £3.1*1211 9A~EI1 9 

>S^8 i ±u:s i o 2 flH8 2 ZMtftirZo &v^T\ II i 9B(i/TtJ; 9i:si 
0 2 lg|8 2±!:A 1 2 0 3 !i9 4 SrMtS, mfe<Djjg{2 % *^;/* y V 
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M<7)— B^tfij^-fo Oi^jfe^T, ->y ^>-S^8 1 ±{£S i 0 2 m8 2 

fcM&Ztls ^(D±.\ZA 1 2 0 3 <DT^ y> K8 4^f^^tLTV^-5o T^7>- 
15 K8 4<75^®[i#?Lt±TfcS 0 T-f7>-K8 4!±, 7^^t#?Li8 4 a ioit; 
7/Kt^y7|8 4b^|-f^ 7My> K8 4 0J19T*te, Si0 2 Jjl8 2 
^fgfflLTV^ StS8l±(C(i x S i 0 2 )H8 2±-C^8 5 £{fcfrr5fctf\ 
fflt^|g8 6^|^{t^tLTV^-5 0 fflV^8 6{i N 5 (D^^iS^ tfrZtztb 

i 0 2 18 2^|glO@^^^^ U TJyls K8 4^^2C0@^(Ctg^-T5„ 
S*R8 5^7-8(DpH^tt5if > iiilLfci^CS i0 2 l8 2fiA(c:^ 
*U #7L't4T/i-5^cOT^7> K8 4{iIE^^mi--5 0 ^$8 5W 

25 A{C^mi-5o Lfc^o-C, ^8 5 *<Dft*\*^ ZEJ'^-rST-f 7> K8 4 

tl^fos i o 2 )H8 2±^cop^*{ipi#$n^ 0 ££113! 
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TtffU ^Tfil^Sr©*$-fr5-<#@fr (i 2 0 A*<t^ 2 0 B Ic^fgf Tli 

10 [H2 0 0 BIC/Tf^f(D7>f7^ KtiU £ 2 1 A~HI 2 1 

>g«8 1 ±l:S i 0 2 ms 2 &mi£-tZ>o &V^T% 121 2 1 Bd^-TJ; 5 f-S i 

o 2 i8 2±{^t;v^-^^^9 A&m&rz. z.tih<Dm\t.. mm. *s<y? 

^maotlitt*^, &v>T\ EI 2 i cf^-f=£ 5 T^^-V&m 
15 9 4 i:o^tliM{l:!:fT^V\ Tfr%=.$J*l&9 4<D'J>%:< ki>&MUft&& 
H^COT/V^-rm 9 e .^^^5 0 7/1-^719 5(7)T(-li, 7/V5-9-M9 

7/U^^Al9 4(DiX^7/U5tilf ^5^StLV\ 

<D^ H ^b!-ffl^£Mii£f£(ai, 7^^ = ">i.^^ttot*>5fc*-C**>5. 

tf>&, HT-afcix-cv^^v^^^^iy^^^-rs r. t(c«J:<9, i2i Dtc: 

*ti9i-S i 0 2 M8 2 ±iz&1L&T <>{ =7 > K8 4 7^#ib*l5 0 ffbiXTbfllig 

tfcSBSt (^Tffil^^^^-e^fiiL^SSEBI) «fc 9 fc-H^-ft^SteH:, -(DPI 
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i 1 8 A, 1 8Biycli^2 0A, 2 O B C/Tt i ^ ^gH^»f ©Sa B a 
SSS^Si: LttffitS^li, 7-Y =7 > K 8 4 <£>*SI2, Htt*© «fc 5 M£ 

5 t5fcftro^t©»^li, T-T 7> KOffi£ 1 0-2 0 0 /imlCfS: £#3* 

t<. 1 0~ 1 0 0 a mtf£ 19 Lt\, 
H2 2 Aioctr>*[12 2 Bli, #3g^i;iJ;S^ficD£ bfc30»J£*W-o M8 0 

ilio^T, ^ya^SSSllCT^^t (AljOj) ^^?j:5*ffi8 4a?r 

^-^57^ y> K8 4^?fM£ixTV^ 0 7^7>K84 fdioV^T, tI84a 
10 ^^t^^8 4b(t *>!J = Vfl>b&3o 7>f?yK8 4©«5-Cli, ->»J 

3>ii8 1 gftWSSflStttijLTV^, S$g8 1 iiidfi, M8 5^t5 

mm 8 575^7~8(DpH^Wi-^ t # , -> D = 8 1 cO^®itA(-m^ 

15 7;^;twSI8 4aiiIl:W5o — ^SS^C^tS^fbt^ 

-t<D*S** $I8 4a±t^ B B B M^gI^#5o GmftWfV 

it^v=2> (sio 2 ) RSr^jsu ^(d±.\ztjv^-T(dt^ k^tmu 

El 2 2 A&efctf 2 2 BiZ^-f^MOT^ 7^ Ktt, ^(±*H12 3 A~H 2 3 
>lS8 1^$It^ 0 1212 3 B{^-T«t =^StS8 l±fwA 
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U h^it^rilCi^ HI 2 3 Dd^-Tcfc 5 tiTJ?^ K8 4 

5 "b^X^o 7>f 7 ^ K 8 4 OlUCttA 1 ,0 3 ©*iB 8 4 a ^4if>n5, ?> 
^«afi«Jlwfflv>aESrt^fe^tt*fe^i-ii«r, HI 2 2A*J«tt>*2 2El:*f 

io ttl^^F<7>a:«cKJS (^«#«sigifc*-c£ftL#*e«) <fc «9 t+^gv^^ 

Sfc, H!2 4Ai:^t(:J:9l:, i/Mvl^S (s iO 

2 ) ^8 2MUtJ;i\ &^T\ 112 4 Bt^i-J; 3K:SMfc->y =yg8 

15 2 4C) & s 74 y^K9 6&#5 (H24D) 0 749> 

H118A N 18B, [212 OA, 2 0 Btt(ill2 2 A, 2 2B|I^t*^ 
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<Dffi&tj:t\ '&£kMzmmtemm>wbfrvte\,^m&t>£\,\ ^<d to terns. 

M^TMttilii^©^ lio£«j Lfcv\, *«§l3tt, [W]B#(c 

B2 5 Ate £1*0 2 5Bt^«M^J:5^it©#*LV^frW^i-. 
Iffl^l7 0lt 5o<&&2oa£«7 2£<0fc£fl:-C<fc5. 

15 :^J(D1^ il«7 l^liolt(DlI?L^t5Wl:f@SU 5 

S«7 2iSBB«**L5 0 JTiiTL7 3<DloroRJP{i % It7 2taoT^$ 

20 7 3 tt, ^B B a{t:-t--<^M^^^tp^^^^-rS^ 7 4 Sr^i"5 0 -f ft 

^h^fcfelD^x/Ui^S. i^7 2ii, iH2 6 A*3«tU52 6Bfc*tJ:54» 
^^r^T-r^o 2£1£7 2tt % lO(D£i§i5 7 5 (7V 9 V K) # 2 o<DDflg& 7 6 lit* 
*Kfe««7 7^5oft§ 0 ®#7 7{i % RiiTL 7 3 OiHJiJtC^ LT, S2?iJ 

te<o. ^(Dtzt>, mmmt, g&#7 4\z^w^ti^>mm^x\ mtez&mn.iiL 

Jt^Sr^tf*ffi7 8tt, SR4>7 4t«»$tL5„ 7 5 <D&m t W 
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Mi7 8^U ±5$Lfc«t ^^as^^is^K^rsr^tci-s. 

HI 2 5 A*5<tt>*2 5 Bl^Tjr-r^MtCio^T, 5o«IS7 2)l -T^TIr] CT' 

tctV\ /ttxll 5oWS^(± N H2 8 A~2 8 Efw^-fJ: 5 &t*5£<£>^-f *L 
10 *»SrlftSri:^-e#5. 02 8A-CI4, p U =» >-St£ 2 8 l Jhic: n + K— 

/c~>y 3^e>*U > Efl»©SiilipI'>!J3y!5»P)/i5 s I§I28BT'« N ni 
!) ^ ^IS 2 8 3 11: p + K-^I 2 8 4 ^M^iltfc 9 , Ifc^ot, £b 
£BcDTS±<z>^®fi p + K — zftstitcis V a^bft*), Gflffl5<Z>^ffitt n y = 
15 0 2 8Cm pl->ynyg^28 l±{Cn + K-7 , l2 8 27)S 

^fo^CSo n + K-^12 8 2riSfc< t £V\ i2 8DTU pi 

20 Cl|^> y n 2 8 6 9 , LfciSot, firtfBOIJLb(D*ffitt$ 

ik*>y =v*»e>*?), »Wpi->y = >a»£>&5o ->y ^sts-t^n: 

^■>y3yl^MLTV^ 0 !2 8Em plC/D 3^Sfi2 8 l±t» 
{fcfJJ ^12 8 5*S^fiJc$nT*5 9, $f>i:^±II7/U?tl2 8 7 

ot^t5*^, &<£•>}) =*>M2 8 5fi, i^|:a^7^^!>^It^y 
= >K«tSr#ft»-t-5S:*'Jt*fei-. 12 8 A~2 8 Etc^-fJ: 5 fc*3tl±, H 
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2 9A-2 9C(;^fJ;9^lMo«t5: tfrX'Z 5> B £i\ 02 9 

mtisv^^m. 7/^ti^M.^9 2Mt§ 6 zfc^-e, as/iv 

Sffi (!2»Sfe) fi, ±i$W#i|(D{&(Cll3 0 A~3 0 E<DV^n^<75«at^^r 
t5:Ht'#5. 13 3 OATU g«l 2 Ul:fl^/:!i7^7yKl 2 2 
a s J£fifc$*L5„ fcix.ff, ill 2 1ft ^y=^T'fe«9, 7^7>-Kl 22(i 

HMk'>y=iv-efc6 0 7^7>K^M^ii:WT'ffMU£< tti^ 0 

^Jx:(i\ i3 0Bm 1 2 1 ±CM $tL5 7-f 7 y K 1 2 3 1±, TWM 
123 ai±H2 3b?rtt5 t fciiff, S« 1 2 lfiv^ =zyefc9 N T 
ifiJIl 2 3 a«fcv-y ^ffeO, ±«l 2 3 b f±T^ 5 •f£1Zl*mk>' V =» 

"CaitSro^SLt^ IS12 1±C1©^I12 4^ 

M£ix, ^©±|:7^7yKl2 5«^„ Cl<a*g\ |124« 
(3BlO*ffi) 7^7VKl2 5©H±3fE (M2COmm) SSIRfftfgA 
{fcfcflF-S^So £ xtR 12 1 (i^ y n >T*fe 9 , 1124 itmt^ V = 

y-Cfc^ 7^f 7 > K 1 2 5©±il 2 6«T^^-7-^yt(i^k^y n^-cfc 

»Sl 2 1 1 2 4^fig$tl, ill 2 4©^ *;h,££fc5 

mi 2 7a*ffM£*i5o Hi 2 4i7)ii mi<D^m) tmi 2 7©sb (12 

<otm) j*, RI— 5pffi±^fc5 0 fcfc^tf, SSi2iiii/!;3y, ii24tJ 

BMk'>y=^ 112 7 Ii7/U $ t J fc|Jlfb>> y n y ^ffc 5o 03OET11 
g&l 2 1 CUg^fcliJLl 2 8#7&J*$*U ^OJK^('ftil<DTOji 1 2 9^^ 
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OX«S:-tOWfffi^B|3 OA- 3 0 El£^£*L5«fc Lfc^§-g\ -h3$<D 

5 0iJtH]miC[2]3 1 Atd^rCO^ffidl^Tri-ri: 9(3, ^£fc<D (H 3 1 At- *JV*TM: 5 

{^H B B fJ3§^«;W^£*l5o ft*3, 113 ODC^^tlSJ: ? l-Sfl 1 £>at®£Jg 

<fc 5 itoittfflttt «tv\ (1) ^l^iispiv'ynyt?, 

^7;Httfe^I^ (2) il^SI^pS-yynyf, ^2(DWKfk 
15 v/yay^fcSSfi, (3) *10*lpli/!l =>T\ ^,2<D^Mt^m^') 
= :/-e*>5&E, (4) a$ 1 OfSBnasSHfci" U = >-C% I2©$IM->!J3 
fcit^ (5) ^1 (D&mtfmkisV = yt, l2©W7/u 

20 min&m) t. m^itmmm (12 

»^5o ■fcbz.ii, HI 2 5 A*5iu«2 5 Bt-^-TJ: 5#^SI-I53U ±15 5 
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Zttm*L\,\ 026A^U=26B|:,Tt«m tfffifc 5 

B B Bf^^^$HTVN5 0 0 2 6A*3J;UC2 6 B l^fS&CT) 5 o<D«gft{fcffl 

it, m&<D&gkitm®®x*mcT*h^xt>. Mot^tu^. ®2 5a*$j: 
m±x2 5mm itzt^it, smm^^itmm^mm (5SW2 

*o*fl:Sr«^r, £tez&WTxm£kimmzn?z\btfxi*2> e ±i* s 

i26AfcJ;U!26B ©SfiOJ; 9 fcl, 1 0(DM B B H fb^^ 1 o<£T^ 7 y K 
<7>^® (I2 0il) ^^.^n-CbiV^t, H3 2 A*Jj;t>*3 2B/^OT:i 
3 3AfciUt3 3Bl:,Tn^|:, 10CD^f a ^^(-^*7t{i^aoT^ 

20 7>ko«s (m2<Dmm) ^x.e > nxt«fcv\ 1213 2 A*5«tt^3 2Bm 

1 ^©gljtSI 130114 ocDHSS'J L/cT^ 7 > KO^ffi 1 3 2 a - 1 3 2 d 
^^L^ttSo 4owlEl3 2a-13 2d©^ij:, HCt^&ottJ: 
gfcoTV>Tfc«U\, El 3 3 Ai5«tt>*3 3 Bfli 1 otf>Jg£{fcfgjE 1 4 
0!:2 ^«>*&J tm7> KO*ffi 142afcj;i;i42b jflS** b*x£ 0 2 
4 2 a*5«fctfl 4 2b©fflfl iCtOt&oTt i^U *fco 
T^TfcJ:l\, Sil4 2 afcj;i>*l 4 2bW^51^ »141© 
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^<Dn%ix\ hz> i ^<Dm2<Dm%v<n^M 3 cDf&-&timm&titzm'g-. 

5 #J;if4\ IH2 5 A^o<t^2 5 B{;i^-f£eg£{£ffl-r5*§-a\ £1* ftl&Cllg 2 (D 

St5 7 2i:UT, H 2 8 A~ 2 8 Eil^^^5>|»jt^£^^/c^±|5 (l) ~ 

(5) \z7p£irhz>mm<Dmm* lftfofflti, n©si7u^u:t(D 

^r^ffli-^o ^<7>Hi£^3o^T, il:M2 8DSfcliM (3) {CCD^Jatfc 
S^m^J^nfc^. &iCl^l£g*£<^£5;&/fiSU Igl OS1S7 1 <b3g<£-L 

IH3 4 A^o<i:OT3 4 Bi:*l6^l:i5ilojff* LWt!lojy£#J£^-f 0 
Wffigt 17 011 |g 1 Ogjg 1 7 1 t % |g 2 OS® 1 7 2 t WMAlfrT'fc 
£o IlWlfil 7 l^1g(g[WJtii7LSr^r-f-5§Btt^SL, I2M1 7 2 

15 &ffl&m<n&&ikffi&*ttzumz.n?k-rz>o 1 ^si-g 1 7 1 (4, svkk 

(4, 7 2CJ:oU^^ te<0BIJPt4, BBttkix;fc«T?*>3o l 

7 2 i^<toT^^^tLfc*ii?Ll 7 3(4, ^ B B B {bi--<ttt^^-ati'^^^i- 
SSB^l 7 4Mt5 0 «-«aEi%«F«FB 1 7 4(4, Itlefbr^ h©fcfc0^x/U 
20 tftSo £&1 7 2f4, IU3 5fC^1-«t 5 fc^fc^rrS. WSL1 7 2(4, 1 o 
<£>£jgB 17 5 (T-T 7 ^ K) tf* 2 OODSgfl 1 7 6 fcj***lfcfc*je 177^32t 
i~So AWcl 7 7(4, JTiSTLl 7 3Qf£JiJ{c*ttSLT. IE?iJ£tiT^5 0 Ml 
7 5 0>H$|5tf)3ES£IOTl 7 6 (D^ffii 12, *t«asj|fc!>, ^Ofctf), Pi^®(4, 

5o £b^|3 1 7 5 CD^c^(D*ffi{2, -tfrifc&tf 2o©ffll 7 6Mi «3 , 

8fl:»<4ot^5. 3 2£>HgJgtl 7 7(4, 2ffi^£fcJ4 3«TOLB::#&$ 
ix£ 0 -f^^-t,, fijfflJi 7 5 0*ffi<75*t3N-ttlD$Cl 7 6©»Wi:roffi^ 
(4, 3 2®ffl«17 7*3^T, 2 3 ^±#^5,, fc£xJ4\ ^®<75 
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tztx.lt, 128A-28E, E! 3 0 A ~ 3 0 E *3 J: _h|E 
(1) ~ (5) iZLTjkgin & 9iSiRT*# So H3 5(:*tl2£DlSt, 
HI 2 9 A~2 9 Ctd^-TJ; ? ftj^FfM, ^h!iV^77^- :t y^^&g 

[213 6{c^-ri: 9!', 7 o^is^T, *SJMI:r^ti«J#^£^if^i£i 

7 8(± % gB^l 7 4 (C-(£f££tL5 0 wtf>B#, db^fS 1 7 5 cD^ffi i GAgEl 7 6 CD^ 

^Sr^-TSo t£oT, rtf>gfi£>*&£\ ft*T*3 2«HS<7W«£5£f4 : T-CI^R# 
L*»U EI 2 5 a*5J:i>*2 5 BC^-fJ: 9 \z.Wk<o&2 (Dm&bfS 1 <^St5i: 
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a*T-£5 0 i-**P*>, j£0!ftftf, *h!Jy^77^- ^>^{^J^C 
"Cffc9£«aH3FJS (CMP) &fflV^ £*K|&2a>S;K£f1MR"CS5. £*£_tf- 

T<b=fcv\ ^K-BT^J^^-f 2 IB 1 btti" 

U fife<7>^2<7)S*g{^fi%tftx.5* i^T*#5o wtf>*£\ loWSl (DStStC 

iixii, £ l o3£«*5 «tv* 2 oSffi^tpdf y h t««$ix5o IB 

*v h<Dm&. lo©Il©StSi:ffl^JtL?)f2©Ii©|[|j:ftttfc5o 
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fcfcro^x/^tf5g3(DMi^-y:Tt>J;i\ 13 7 A*5J:r>*3 7Blt 
5 %<D£o?£m&<D-M&7r;i-o *£&J*Sffl3£g 3 7 0 fi, EI 2 5 Afc «fc T>* 2 5 B 
l^tii 7 0 tliOf i$rtt5M 2 7 0 ^ ZtUZ&& £ tlfclg 3 <D£ 

5 0 ^3^3 8 0ld?gj5fc£;ftjt&#<&?S*te, ifciS»J ^JR^t" 3 
/W3 8 1 tfo5 0 gf2 7 0l±, Jg 1 <Z5g&2 71h 5o©^2«2 7 2 
10 k<D*E.3LfoX$>Z> 0 mi CDStg 2 7 lfi, SVN{Cg|tlTSSg^ixfc2 5CDR{£i#: 
RJ17L2 7 3 ^r^i-Oo HjI?L2 7 3 ^I£?'J £ft£: #{4Bf^ , «E2 7 2#SE« 
£ix5 0 *»?L2 7 3cD 1 ocofUjPii, £4£2 7 2 (C^oT^^ix, M^P 

fi, r^{tbnfc^^T'fc^ 0 mm 2 1 2izx^x^^^ntzMmi2 73 a, m 
aait^^^w^z^&mm*$kn-rz>^ft2 7 4%Bi&-fz> 0 &mm&wn 

15 2 7 4(1, fe^it^r* b<DtztbCDt7^/lst?j:Z) 0 l«2 7 2tl H 2 6 A J: 

2 6Biz^-rxo^m^-r^ 0 $e>^ ii(os®2 7iii M3cds^3 

8 0(7)^-r>^^3 8 1 (i*flRli-Sffi«IC % mii?L3 8 2£W1"5o €-Ri§?L3 8 
2ii, <D£^2 7 1 {C&^T, M2CDS^2 7 2^-^^tt^l^^^|S(t 
ibtLTl^o Sg2<Dg4£2 7 2 £ fil 3 3 8 0 tz k fi&Jgg^ifc 

20 izz <om&-tz~ttfxzz> 0 ttmmt. mmiis s 2£^lt, ^3 8i 

H3 7A*Jj;t>*3 7 Bco=gEg<7>f£ffi#J£[I]3 8fcJ;t>*3 9 ^7jW" 0 El 3 8 iCfc 
V^T, ^{b-f^f ^>^^f ^t?|gjt2 7 8(3:, 1$^^^^ 2 7 4 (ZUX^$ 
ft* M;£lj3 8 6fi, m3<Dmfc3 8 OCO^^;U3 8 1 iZU^^tiX^^ 0 
25 ^*ffl^ffi3 7 0(2, ^"^^^3 8 3 -C^^, ^2 7 8joJ;t/«^J3 8 6 

(2, OT^ft/c^icB^ftSo U3 8-C'ii, -o©r> i; ni)Rf $ti5TO 

^s^(c^m#5 0 -2r, i3 9m is B B ^igi3 7o^5 

#7*M3 8 5(3, tt^<9 3 8 4£3rLTl^ 0 tt#J 9 3 8 4(dJ;«9, 

^2 7 4(1 S^(I$&5tL«^(am^£ft5o i-&fc>i=>, tt^^)3 8 4ia 
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fix i&i£<&*£SB2 7 4 , ^x;b3 8 1 *5«tt/jrii?L3 8 2 ^^f§ 0 ««fS|J2 7 

4 lzW.^£fiZ>m-{&2 7 8(1 ^:CDlEi£c^^^^3 8 1 *L5ifcJft3U 3 8 

io % ^rt«i4«TOSf7>^^ (isfet) kmmnm&m&t> 

— pHMfe^&bLX, El 4 0 Ci^i - <fc 9 ^^S^rfflv^-f i> <fc v\ p Hill 
i£8f 1 0 0 IC&^T, nivy =^Stgl 0 l±CliS iO 2 I10 2&j&tit 

$t^Tv^5 0 sn o i o*sK»te»tt5. 1 

15 0ii N o 5<Dffiti&M% kibzm^gti 0 6:fc5«fcU<S i o 2 Ii 0 2frb 

M^tiSo Hv^i o 6ii:ii^iesi o 7 ^RttbtiSo 4*tii 0 7 

fi, S i 0 2 BSl 0 2<D;*r{Z3£t5T^-C, i§jffi^g|5 1 1 0rt.w«i$$tL5«» 
irSStti-SJ: 9t-ISM$HS 0 = ^Stg l 0 l ©li (s i 0 2 8Il 0 2i« 

z<D7kmm<offiMiz&^xmtwmm\z.'gMfc±cz> 0 l^ oT% mwfo<n& 
sicii, ^^pH{drt?i:7t*ffifiS{4^is±-r5 0 sio 2 ^ 

5 i • OH 2 + + OH'«H + +S i • OH + OH-OS i • 0" + H 2 0+H + 

25 fipH i^ph 

Z>&fiL<Dm*£iti;Zn fc*3* Si0 2 O^t^i^l. 8~2. 8 
SSfK^T'-tOTK^^pH^C/tttte^Jg^-t-Sc S i 3 N 4 c7)^ 
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^liWm&frte X % 4 ~ 5 mm. X h o X , ^ *i «fc p H -CIE^SIgfi: £ , 

^rft J: «9 i^^p H-C^^^®m{i^^I/5 0 ZCDtzfr. IfetitLTS i0 2 I 

Lfc^ot, H4 OC^fgll 0 Oil&i^T, SiO 2 Hl0 2 ^If ft Lf;: 
5 1 1 0 (C7K^^rAtL5 S i0 2 ll 0 2Otffil: ; eWffiO 

mmi o 5{zm^nft^ffi-j&£tiz>^m i o 9<nmmfrmti-z> (^m<n<m 
&mt-tz>) o tfc^oT. mos (mis) iztsia-rstfiat^-rs^fii 0 
io ok&^-c, o 7 t assess 1 o 8 trora^iejEUtt (^m^^ 

15 p HW^Ti^oTV^Sli^^^W^fimEE^fi^^^L, pHtti:77^/^ 
K^fS (V FB ) k<Dm&&'&Z> ^ tfrXZZ> 0 p H{t<t 77 y h/O- K^fe 

(v FB ) ti, /cir^(i*ni4 otem&zm-rzo z<Dmmz.m^^x. 

5fc&(Dmm<DpHfr$:ibhtiZ> 0 -ft£iph, pHi^tl0 0$:C-V^-^ 
20 ^^Atv. ISl 07H08 <tc7)^c7)C-V^t££$j£U V FB £5£#>5 0 

^ibtL^VpBi:, ^^nhixtzpumtyy y h/<^ K«ffi (V FB ) fc*>H« 

w^pHSiJiEMtlClfc^T, nSS i g=K<Dft*3 0 i' p M S iSS^ffi^Tt) 
25 Srfflv^tJ:i\ S i 0 2 Koftfe9 ^flfe<^ift<k«3BI^:i:ittf A 1 2 O s «t, 

t i Ojji^fflvxtiv^L, s i 3 n 4 m<Dmit<^m^m^^x-h &mm<o 

ff^fi, tz t 7Ll£ 1 0 0 A~ 1 u mXh <Q . L < fi 5 0 0 A~ 3 0 0 0 At 
r0>pHSH£36*fi. <S*-CHi*fi&«56 (MOS (MIS) fltat) &*TU ii 
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#<D¥%tftm2L&ffi CVD, xyf-y^) ^ffl^T^^C 

5 tf;^5f$5 0 ■fc.bZ.tt* H2 5 A*3£t/2 5 B {CL^ftS «fc 9 &3£gtf>£§£\ 
5 &<£>^ 2 (OSS 7 2 CD? h<D 1 ^ <D p Hj»Jj£3g«&fts 9 jitf ~ t &X # 5 0 

x - Y U = 2 0 2 TC - VftMSlJ&tS. Z\tl\Z& «9 . 

15 ^l^&^x/mififigt^^L, ft fcga&ftJKSli: £ t>lz 

Fill 

451 3 l£r£frS£SBl 41t ZtHZ.&<&Ztitzs<s( U y ? y *m<Dt&m 
&$t?\s-Y m^W) 14 2^tt5o S-&3B1 4 lWXfi, 15mm 
25 X15mmt*fc5o Sp^I 4 1 ^U- h 1 4 2 ttaot, 2 O^l^^g 
ffl-t/H 3 2 a*5j;0<l 3 2 b, 1 oWjtJRSJffi-fe/H 3 3, i^Clo^p 
H^^-fflt;H3 4«$n5„ /U-M4 2©t^X(t 12mmX 
12mmT'fcO, l^liO. 5mmffc5 0 '> y = >Stg 1 3 1 (D^ffili, > JJ 
=*>BMfcfflll 3 5T'SS$ntl^ 0 t;H 3 2a, 132 b*Jj:t>'l 3 4(1, 
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m.m^4mm<DPimm^tlltPim^mX'hK> , t/H3 3(t 5. 5mmX5. 
5mm^ttffK'$)5„ IS a rat;H3 2afcJ:t;i3 2b > /£f,l/|; p H 
^-^-ffl-tr/H 3 4l^l:il ->y =>-^kJKl 3 5JhKT/l^^-tf5T-f 7 > K 

1 3 6&&&Bj&.£tlX\,^Z> a 7^f7>Kl3 6lt HI 4 7 A*3ck I/[U 4 7 B iz. 
^-t^otemVtXhiQ ^ f©ls(j:^iOOAra~2 0 0 |imffc^ ^/c, $1 9 

2 a 0 4 7 AC/TtJ: 9 ^^-^<D7^ 7V K«$ii 4 t;H32 
bia*. IS 4 7 B(^-f«fc 5^-y©7^7y K«$il5„ 7"L-- M 
4 2 0pH ; f-^-ft/H3 4«l:il tftl4 4iS^ii, 

stsi 3 KDmmizhmmi 4 5«$n§, nu $izw&i 4 4 

tt, T i I 1 4 4 a fciO'P t 1 1 4 4 b tSZlfliti ^otl^o 

1 4 4±(r{±, ^as^wsafflojss^-i 4 easKtt&ixs. 3 1 , 

is? ^>mtmi 35, 4 4, texvmmi 45^5 P Ht>t- 

f?fJ5££ftS 0 EI 4 4*3 J: 1*4 5{d^t-^«(w*5V^-C, pH^-ft;H3 4 
rt^y^Kl 3 6{i&1"Lfc&g-Cfcl\ Sfcfc, 3 yst 1 3 1 OX 
®T-^ a B B ^fi:ffi1r/Kl^fp]-ro{ig(^(i, £.5»OE£;£-C-fe/H 3 2 a*5j:U?l 3 

#16 1 ±\Zit % y<y K 1 6 5 a fc«tl>* 16 5b mt&ZtlZo '<y Kl 65a 
t 1 6 5 bi:«l±, =>^^ Hw$f«JJt*n*:«SRi»l 6 7 fetlS. 
^Kl6 5afeit;i6 5b ^b^^liS 16 7ii, 1^16 1 ±{zMj$.£ 

T*#5 0 Kl 6 5 a:ib*«fctfl 65bil Tyl^~£J» % lW$©&3l*fto»e>fc 

5»lKTfet) % IXMIl 6 7li N Cr, Fe-Cr-Al Ni-Cr| 

^fotif^^^siiit'fcSo mmMi 6 7^g|{c«, 

fclttl 6 8&&1i+btl& B l&tiiBl 6 8tf>pE]#toi, /^Kl 6 5 c*5j:tM 6 
5 d^Ktj-P>*L5 0 K 1 6 5 c is J: VI 6 5 d it, T/U^^A, 
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XLfi\ m&Ml 6 7(nm?*te, 0. l^m—l. O^mt'fe^ ^yKl65a 
5 ~ 1 6 5 d (DW-^-n. 0. 5/ira-2. 0 u mTfc 3 C 1 6 7 OiHii, 7c 

tilf5 0/im-10 0/imt$)5 o 3§j|y^<D^£lE^;:$J5£-f -5 

16 8 (D1h-f Xf± x ^^ilT'T't 5 7c < r £#M£ LV \ 

10 t'fc5 0 ^^16 80)?^ 0. 3 mJ^T^f* L< , tzbzL&0. 1~ 
0. 3MmT'fe5, 

P n i-/Nil;-||;»ISt 5 : i ASft 5„ tzbz.&, [214 9AC 
^-t-=t5{^. ^"f> ^yny^x-Ai 8 l (DilMfbtaotl^ 0 0 n 

15 m(Of^(D->y nyMi 8 2eMt5o ->^«118 2±C > 

^^•^^^ CVD^CJ: <9 TA^ 1-im$:ftm-tZ>ti\ * V > Vt.tz 

ttlf l:<t ^ M Lt7^ 5 ^ ^ Ai^^fb ut, EI 4 9 BCItjH-J; o t-s 
^3-5 m<DT;V*-rmi 8 4 ^tT^-TSo rcD7/^til 8 4(t 5 '> 
Li<Tt)i< i M migfiJ;i\ &v^T\ El4 9 C(^^i-J: 5 {w, ilit^* 

20 hU y^7 7^-|l^T7/KtIl 8 4±lZUi/7s h/^-Vl 8 5£ffM 

^MLT7^^t)i^iit5 0 *K LX, [214 9 Dtd^-TJ; ~> y =i ^ 

M 1 8 2 ±1:7^ 5 t(7)7^ 7 > K 1 8 4 ' mm£tlZ 0 t<D'& y ^>V=i 

25 Mld^i:^^^! 8 7 £H£ttT, (121 4 9 E) „ 

MftH7^- ht, — ^fft&^^v^&flffc J:t>*^^^^ y ^f&ffizm 

V^X, ^t^.{CT5 0 A-12I5 0 FSC^-Tct ^(:{^$n5o *i\ 05OAf: 
^-t"ct9tC, ^n-Y l/-^/ i7 T.tf?^ 1 9 1 tf^Sf::/^^^ — VtU^ 
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^> ¥7?* hffi^^oTJtiiTLl 9 3 a S3.tr/ 1 9 3 bSr#9**Rl 911: 
Mt5 (0 5 OB) o pH^^ffiir/U^ftS^t JCii?Ll 9 3 a£A0. 

tf^EffSr SUSSCa- N^^194a "CSV\ V y^'CiotT i 

/PtIl9 5Mt5 (0500 D ^rcD^, i&gfcSB#£^-- K^** 1 
5 9 4 b-C'Sl\ *.s*y* V >?{Z.£ DSftfflOAuJUf 1 9 6 SrJBfifci-* (05 
OD) o i»< Lt, @ 5 0 E i 9 1 9 7 ^ttSMll^l'- 

h 1 9 8&fcbtlZ>o ^htltzZfU— 04 9 A~4 9 El:Wnt7{: 

xvi*t>init&i3m~. mm&&tet*iz£*)W&L. 8t^#t>n5 (050 

F) 0 

10 0 4 4 ic^i-^fil 3 0 UliJi ^T, Jfc©<fc5fc#i£i::«fctK ^°^IC<o££b b b 

fWSIiil 0~5 Omg/m 1 § W £ "f 5 * 

15 fc«»tfI<&ig8K&WIKU ^ti^tco^T, 3S*£«3&fflEU [^Iw^ei^ft 

25 lMWNaClii2raUpH^4. 6 <Z>ffl9M&?Ir?£ft 2 m 1 t Lfc h 

0 5 1 II/TfJ; 9 §£S 1 3 0C0-fe/b^r^P^^^'^^(Z)^2 0 0 -?£;#t U 

}^Ht3fi^i o oilfMt^o *w**«#^-i±, #*ttfc3l;*Jl-J:?K ta- 
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mfrjfmzth, &£kf$.g:tfmis 0 m&f£&<r>m*iz. m^^m<D±^hmum^ 

-V>-^-201 £*gfeU X-YU3-y-2 0 2-?-C-V#f££$J^-t-5o 
10 TSV^-C^ct<, pH^^^-t^f L^^T'li^V\ 

^^^^^K^^^pH^if^^^^^^^Mco-S:^) T\ [p^fc^iTsft: 
^ifc^T&d ^ t^-e#5 0 fc£;ttf, iD5 2(^^-T^{i, ^<D^*(-^x. 
51i:^T^5 0 i!2 10ll 9o©g E B afflt^2 11~2 19, 1 o<7) 
15 p H^-^— m±^2 2 1 fc«tt>*2o^a:rajffl-fe/W2 3 lto£Tf2 3 2 ^^f-r 

f-i3\ ^®2 1 0co c t9(^ : ?S^:^^B B B^«ffl-tr/Kc^tU-CpH^-^-ffiir/L'{± 

^iPJ^cOpH^-^-ffl-fe/U^^T-f-^^ct^-C^So P H^ = ^-t 

®\2 

25 4 4fcit>*[H4 5!:^tgil 3 Oldfc^T, ^ H B H ^fflir/H 3 2 afcj:l>*l 
3 2 b, ftbl^ClpH^--^ — ffiir/H 3 4mM s is V =i >«LJjI 1 3 5 
^Ltt7;^;t©7^7yKl 3 6 tiX\,^Z> 0 ^(Di&CDffimiZ, M 

i tmmxtbz> 0 
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->y = ^ -^ — ^ 181 OiI!;H^|;J;oT^2 0 0 nmroH^-> 

V =*>mt$&i 8 2&tej£-rz e mz^ i5 3B!:*ti9!:, 

1 8 2 UZ^^y? V >?l£tH$MmiZ.£<9m?*m3~5 nm(DT^x~V l*Wk 
H 5 3 Ct'^Fi-ct 9 -tm 1 8 6 ^JgfiSc-f 5„ z\<Dk%&btlZ>T/Ts\ 

tsi8 6ii m-ffl^[ia£b^ga^j$n/c^7Lt±co^®^^'-r6o &^-e\ [2153 

D^-T £ 3 (-s iiS^)* h 'J y^77^-|;^oX7/^;ti l 8 6li:u^ 

10 T-f 7>- KSBO^£^LTT/l^7WI£|5&5fe-r5 0 LT, HI 5 

3 Elc^-f-J; 3 H, = vBKfcfl! l 8 2 ±{z£JU±T;i> 5 -T<DT^ 7 ^ K 1 8 

^«J*»5 (15 3 F) 0 
15 aSffiftfiF^i^— htx — «Wfc^y?->^&fi¥:i3 J: V ^^Sflffeffl 

fei:^.{i0 5 4 a~H15 4 Fic^-fJ: ? d^l^n^o Si". HI 5 4 AH 

^i-«fc 5 l^y^^7^| 19 1 c7)^®{dBf^<^^^— yt'I/^ h-v 

K77^ Hfe«rfT&oTJKi?Ll 9 3 a*3«tt^l 9 3 bZtfvXfol 9 HZ 
20 r^t5 (EI5 4B) o ftl:, pH^^fflir/i^&S^iriiTLl 9 3 a JB*fl* 
<£>#9t&SUS1£<D^-- ^ 19 4 at'HV\ ?*'*y9 y V^'iCtoTT i 

/Ptil9 5?rMt5 (U5 4C) „ ^<D'&^ XMtlMto*:'^— K"v^ * 1 
9 4b-C?fl\ D y^Ci ^IffltDAuS^ 1 9 6 Mt5 (HI 5 

4D) o j&>< UT, H 5 4 E C^f j; 9 1 9 7 U- 

25 M9 8^P)*l5. WbftfcT/U"- i5 3 A~5 3 Fi^t7°nt^|: 

J; 9^e>^fcS-&SSI^ HH£8te-fciriw.fc flg^U =ggtfM#<btl5 (El 5 4 
F) 0 
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mm ztztz-izifai on i?iTi-5 0 ii^t^^^^f^giji o~5 
^nm^9-efc^ 0 Lfc^ot, titbit, ?^s<?w<vmm.&&&7T:2bz>m 

15 #Jffl-i?/W~;ft 2 0 m 1 A*l5„ 

05 1 CL^-TJ: Stl 3 0<D±;l'£mWteJf ; 7 *<DM2 0 0 -C&£t U 

^m^mi o o&rm&w-fZo Hfmtbttijjizx 9. tvu 

^ffM^tu ^ H B H ^s^^tPo ^j&s^^rm, mm^m<D±^hmum^ 

0 1 SrgB&U 0 2T-C-V#t££$j£-r5o 

#J3 

^>-&£{U£ll 3 5±(rjf^$tL^T/U$^c7)T^7>Kl 3 6fi, ft 5 0 /i 
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Omg/m l fl^-Cfco, B ft £ * * 

5 Si:J:otR45. **n?>* >^ff<D^ B B B {b£*T& o »£\ 2ft££r^;tfc&gc 

IM^IL, -ttlfetwOV^, glWffltL, P^t^tfl/SS^T^ 

10 T/i-^-t(D^:tUZm9-ehZ> 0 Lt^ot, l^itS^^^IO 

H££;lfc«»«0>»fc£llM!IU rne> !co^T[^B#^ B B B te£frft 5 r £ 
15 #£bv\ ttJR»Jffl-fe/u{w2tJR»JSrA^5o 

115 1 {d^-f J: SIl 3 0©WS^4^9^©I2 OOT'^lfU 

JftBfSrfcifi l o on#ratiMfi-S. *i^*S5HPtt* 9, T/w 

1 ^g^L, X-YU^-^'-2 0 2-0C-V«H4«:«IJ£i-5. 
25 Idfc^T p H<D|W0>fc£{fc£:!eg-t-3 r <t teS^feSo 

#J4 

^NBTOSi**^— £ (Catalase from Bovine Pancreas) l*l£<£> p H 
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(1) ^20Q - c m(75tt:J£i7L^^-i-5 Pl->y =<>St5Mi^ 1 /z m<D 
i¥^<DTA^-7^&^£r7ML/c 0 ^<D&^ H12 3A~2 3Di^-TJ; 5^iliR#J 

(2) ^^^idcfc 'Onht^^TJ^^^mr^ v> ^'(D^^lmmt Ltz 

(1) ^ LTlS a B B Mffl^t^t#t 0 

(i) *5«tt* (2) (Dmmz&i^T, ~>v ^^mfc^&xxfT'C k©^ 

^JSSttJlft 0 . 1 mmt'fcot 
20 0ij 5 

m2 5 A*5«fctJ«2 5 B{^^-r^M^ffl^T|g H B B {b^tTo/c 0 Mfc^T, 31 

l^IlSli, ^5cmX|fi3craWX^fU iK&ft 4 mmtf>JCii?LflS 2 5 

t5t±. Zfl^tlSLTV (A) ~ (E) T'&<9, ZtlZftl. @2 8A~2 8Ei:* 
25 i-t^5t^^i-5 0 ll©lti:5o©l2(Olgi:il HMSS^Lfc. 

(A) »100Q c m(Ditm.fa<D pI->!J = >*ffitZ3|ft 5 nm«JT*n + K— 

(B) 8lOQc m(75i:tSi7C(^nM->y =^<D^ffi^**j5 /x m(Dm£X*p + K — 
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(C) 1 0 0 Q c m<Ditmii<D pi->U ^Vfl®^ 5 ^ mcDi££T'n + K— 
^/I^rff^&U £ <bMtf)±{;:;ft 1 OOnm©f^.©S i 0 2 I^MLfcSfc 

(D) ftlOOQ c m<Dktm.m.(D ply y a >S®t-*tl 1 0 0 nraOfWS i 
0 2 jf £ff^5fcU $ btw-t©±tC*?J 1 0 0 nm<7)J?^(DS i jNj^tfcl 

So 

(E) mi 0 0 Q cmCOirkigfetOpMv/y 0 OnmOf^S i 

(A) ~ (E) StglciJ^T, ^^^>^{Cj;f9ffM^ix^TO^^(i^i 
0 0 ;z mT'fc^ t^stfWfeWLbfflbtZi/y =2^mm<Dmffi*m 1 5 mm 2 , 

(1) pH5. 2 : 0. lM^xy^-o. lMNa 2 HP0 4 

(2) pH8. 0 : 0. lMNa 2 HPO 4 -0. 1MKH 2 P0 4 

(3) pHll. 0:0. 05M*!)|-0. 05MKC1-0. 05MNa 2 

co 3 

- ti h (Dmrnmrnx-mm. 3 0 m g / m \<dij^=7 -nmmzmm u n bntc 

mmZl On Moglo^^x/WcjSTLfc. ^l^^x;H:NaC 1 %m 

lM^Lfc, #*^£0. 5M 

<nitaCl&<&t*immki>\Zi&RU 4tWtlO0f B 1tfU: o *rtf)Jg 
pH8. 0Ot^W, mm (E) O^ffitCl. j&O. 5mm^X 
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if go |5 g§ 
ratiOi^Ofgli, MlESffiiaHtt-r5i#, SVfclftfcS&ffifcffi 

-Tint* i JIKffitto^So 

8. m&fe&mommz. m-<Dmm±^m^tix^^, it^i~7ov^ 

9. flSEStS^^^SST-feS, lf*^8{wS5«^« 0 
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1 0. ffiKfc£tfi<0@{*:£-$.;t3*ir 't, SMMfl3£*:*rU 

WI5«Jifll3ft^*5VNT, Jdllcitefc-J-SWMi, T*fcffi1tr5*m-b©«* 
©fill:, MRS*r*>ttTK»j-?>*LTV%Swi:*«M»i:i"5» HMi-9 0V^f 

5 11. ^^(r^*ttS^mb7c^|C^^I2^^^^^5fci60^«T*feo 
15 T. 

20 HufS^2<D@^{i, ffirffifgl £0@^±CM^5»ftM^T>{7y 

mum 2 (Dmfcnmmizmtz&m & r> m< 3** <t 

25 &o-c^5, #8igEg 0 

l 3. jKrlS^*fr3EtSAS'>y =»>3E*Et?feS. ffsfc^l 2KiEic<7)igg 0 
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15. susST^ =7^ Ktf>H£B0>«f4 1 0 m m~ 2 0 0 tf mT'£>5, ft**I 1 2 ~ 

16. mJi£T^7> K&ffltfJ: 5K*tllS3Kl <Dmfc&M±.lz&fttbtiti* wind,® 

5 3£« 0 

17. s^rl^fflv^sg-eflJl•9la*nyi:®«^l*5v^r, jwiesbi ^@^<bMiEm2oia 

lffllE1!Mjcl*3l£:fc5tt 5 . flutes 2 <7>@f$:<75]IgB<D^Ba<DE«tt:l!ir3E^ 1 <75|S#tf> 

&m<Dmm£ f***s 1 6 f^ist^s,, 

10 18. Hul5^2<D@(*:(i, HgC^I^^^ltroT^y^Kt'fcS, 8**3* l 

2 — i 7 v»i"n*^cs5it<©3Siio 

1 9. m^mi<Dmi^(Dmmu / ^(Dmtmmm2(Dmi^(Dmm^<Dunt(D 

v-r/u^-^-cov^-ftL^^m-^iir-efc-S, 8**35 1 2~i 8 v>i* *Ltf> 1 ilfcffiit 

15 cd^e 0 

t, 

gioifti, 

20 fg2<7>Hft:££ 

25 K^^tt^jufk^ftKror^^^K-efc?), 

HUlEM 1 <7)@^0*®*5<tU { Hfil5^2 OHffcoSEBH:, Iffiiai&ftjt SCSI'S 
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5 2 3. BUlET-T7> KOHflJOfilttl 0 /z m~ 2 0 0 m mTfeS, f»*^2 0 — 
2 2 V N-f 1 ig{c:f2it(D^g 0 

2 4. Utters 5 > KfcBtf J: ? icjiljfafg l ©H^ffiiWftttkfLfc, WiUm 

10 2 5. ^WfBHv^S-c?l5l5H*i^fe««{^v^-c, lffllESB 1 (Dmfttffim$(S2<Dm 
!WI5ti«rt{ci3{t5, HUf5^2^HfrO]I^cD^ffi^®^{imIIE^ 1 <DH#:<D 
2 6. mJfE!g2<7)|af£(i, E»0>«<B*fc 5ffl«C7>f 9 > KT?& 5. §»*^ 2 

15 o~25t N-rn75» 1 ^ztmommo 

2 7. BUfSmi 0|1^0^®$[55} > 0^fif < tMIS^2cD@fr(D^®^^-CO$t^t<75 

ft*>> 1 Jidis^o^go 
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10 32. gtiiE^ 1 om^ti, ^^.fci/^nb^-fb^i: u*5»*»e>a 

3 3 . tfjiEis^^m 2 ©mtiw-c* Huia^ i t mnm 2 <d&h t commit 
15 34. mzm2(Dmmzmnzmi<Dm®£ i ) 1***12 8-3 3v^n 

1-34 vf ft7i> 1 fS«c0^g 0 
3 6. fltrtEpHSIJ£^&l±, 

20 

313 5 KSEttWgKo 

25 3 7. lWfS«f*L^%«*S*«»^fc5, 8»*^1~3 60V>i*n^»-EiEO 

3 8. S&IEWfil^^^^SJ^-CfcS, »3jtfS3 7 KlE*W)3iSSo 

3 9. ffFfE£fti£#^ri s * W**«-C*fc£u 3 8 (^lE^cD^go 

4 0. BafeTO57- J PW^B B B^fS^-r^^^cO'bcO-C*foS, »*^3 7^IB<ftOft 
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15 4 3. M^i^tiXS^iUttWcOga^^^ItS^Stfcot, 
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